Computational modeling and visualization studies were performed using computerized advanced programs. The theoretical investigations was succeeded to design Graphene-Graphite mixtures nano-surface catalyst to apply as nano-molecular sieving materials.The synthesized molecular sieving was carefully characterized by both of XRD and AFM to prove the internal structure of the new molecular sieving material. Capture efficiency towards some selected organic herbicides (such as carbaryl pesticide) was examined and investigated in presence of H 2 O 2 which loaded over material surface of G1-G2 (Graphene-Graphite mixture). Hydrogen peroxide was applied as oxidative environmentally friend agent to decompose organic pollutant. The nanosynthesized molecular sieving exhibited very good efficiency towards captures of organic pollutant from industrial water drains such as carbaryl insecticides. Some of the kinetic parameters were investigated in this article, results obtained indicate that, the rate of oxidative degradation of pesticides (carbaryl insecticides) were found to be pH-dependent. The mechanism was proposed and the activation parameters were calculated.
INTRODUCTION
Beltran et al. 1 were investigated the oxidation of atrazine in water by means of direct photolysis at 254 mm and with hydrogen peroxide combined with a u.v radiation. The influence of bicarbonate/carbonate ions and a commercial humic substance on the oxidation rate has been observed. The oxidation rate is especially fast with the combination of hydrogen peroxide and u.v. radiation.
Technical atrazine and many other pesticides constitute one of the largest groups of organophpsphorous compounds that represent an increasing environmental danger 1, 2 . One of the novel technologies for treating polluted water and wastewater is the advanced oxidation processes (AOPs), by which hydroxyl radicals (·OH) are generated to degrade organic pollutants 3 .
Throughout the 20th century, the mechanisms, kinetics, and products of the AOPs using hydrogen peroxide (H 2 O 2 ), ozone (O 3 ), UV or ultrasonic irradiation, titanium dioxide (TiO 2 ), and Fenton's reagent, which is a combination of ferrous ions and H 2 O 2 , were investigated extensively. These treatments were studied separately or in various combinations [4] [5] [6] [7] .
Technical Carbaryl and their formulation types have a broad spectrum insecticidal control of sucking and chewing insects, including aphids, house flies, mosquitoes, scale insects and spider mites. Used in fruits, ornamentals, beans, vegetables, and stored products 8 . J.Wang et al., 9 confirm that nanometer rutile titanium oxide powder TiO 2 can be used as nano-catalytic degradation of organic pollutants for treating organic waste water.
The essential goals of present article are computational modeling and application of new Graphene-Graphite mixture to apply as nanomolecular sieving materials for oxidative degradation of technical carbaryl organic herbicide.
EXPERIMENTAL

Materials Modeling
New series of nano-molecular sieving were designated and visualized using computerized program DIAMOND IMPACT CRYSTAL version 3.2 and MERCURY version 2.3 Germany .The theoretical investigations was succeeded to design new cavity size of Graphene-Graphite mixture see Figs.1,2 to apply as nano-molecular sieving materials .
G1-G2 (Graphene-Graphite mixture ) Synthesis
The G1-G2 (Graphene-Graphite mixture ) was prepared by conventional solid state reaction route and sintering procedure using appropriate amount of commercial graphite and ultrapure graphene each purity >99%. The mixture was ground in an agate mortar for one hour. Then the finely ground powder was subject to firing at 870 o C for 5 hours and reground and finally pressed into pellets with thickness 0.15 cm and diameter 1.2 cm. Sintering process was carried out at 1050 o C for 30 hours. Then the furnace is cooled slowly down to room temperature. The brittle pellets were ground and some pieces forwarded to microstructure investigations . Finally the materials are kept in vacuum desiccator .
Carbaryl solutions synthesis
Technical carbaryl and Atrazine insecticides were supplied from Kafr Elzayat for Pesticides and Chemicals Co., all investigations were performed spectrophotometrically at maximum absorption λ Max of Carbaryl which was 280 nm / 412 nm respectively .
Molecular Sever Characterization X-Ray diffraction (XRD)
The X-ray diffraction measurements (XRD) were
carried out at room temperature on the fine ground G1-G2 (Graphene-Graphite mixture ) on the range (2θ =5-70 o ) using Cu-Kα radiation source and a computerized [Bruker Axs-D8 advance] X-ray diffractometer with two theta scan technique. Analysis of the corresponding 2θ values and the interplanar spacing d (Å) by using computerized program proved that the compound is mainly typical to the visualized one which confirm the quality of preparations .
Atomic Force Microscopic Investigations
Atomic Force Microscopic Investigations (AFM) were carried out using small pieces of prepared samples on different sectors to be the actual molar ratios by using "di-Innova-2009-USA nano-driver" applying tapping mode imaging .The estimated average particle size was calculated and found to be 42.2 nm which reflect how much the preparation route is good .
AFM-tapping mode image recorded for nano-graphite
Kinetic measurements
The kinetic measurements of the reaction were carried out using UV-vis spectronic 6021 spectrophotometer at λ max. 378 and 412 nm for technical carbaryl pesticide. De-ionized water was used in preparations of all solutions .
RESULTS AND DISCUSSION
Modeling of G1-G2 (Graphene-Graphite mixture) For Sieving Process
New series of nano-molecular sieving were designated and visualized using computerized program DIAMOND IMPACT CRYSTAL version 3.2 and MERCURY version 2.3 Germany. The theoretical investigations was succeeded to design new cavity with inserting ions capability with different sizes of cavities which can apply as nano-molecular sieving materials.
From Figure 1 one can notify that the unit cell of molecular Graphite crystallize as hexagonal crystals and carbons atoms are located in the same crystal sites see also table 1 which describes some selected atomic coordinate positions inside unit cell of crystalline graphite .
Visualizing the crystallographic data of molecular graphite using computerized program DIAMOND IMPACT CRYSTAL version 3.2 and MERCURY version 2.3 Germany gave us the opportunity to judge how much the success of theses mixture as molecular sieving materials see Fig.2 and Table 1 . Fig. 2 displays the visualized XRD of hexagonal graphite formulated to apply as molecular sieving materials together with graphene. The characteristics peak of nano graphite lies at t wo theta = 53.2° as clear in Fig.2b which shifted and located at ~ 48 ° in theoretical visualized pattern as clear in Fig.2a . The shifting in the fingerprint peaks in Fig.2b is due to nano-synthesis leads to more lower particle size with closer interlayer structure. The fitting between experimental XRD and visualized XRD is relatively small due to nano-structured materials have different inter-layers distances.
From table .1 it is clear that there is eight types of carbon atoms symbolized as C1,C2,C3, C4, C5, C6,C7 and C8 respectively. All carbons atoms are located in the hexagonal structure at the sana distances of bonding even those carbons in the axial positions (C-C) -0.4945 Å. Only few angles have some torsion and expected to be unstable as angle ^C1C8C6 = 21.375 ° as clear in table 1 .The majority of angles lie within the normal range of possible torsion which the lattice can resists this torsion without damaging the original hexagonal lattice structure .
Mechanism and order of reaction
The mechanism of oxidative degradation of technical Carbaryl was proposed in our investigations as two step process. The first step, is the fast one which includes the reaction between hydrogen peroxide and Graphene-Graphite solid surface irreversibly with a rate constant K 1 (Eq. 1) to form intermediate activated complex C*, but this step is the fast one and irreversible.
The second step is the rate-determining step (slow step) includes the reaction between activated complex C* with the technical Carbaryl with a rate constant K 2 (Eq.2).
... (1) ... (2) Where [P] is discolored oxidative PESTICIDES ,
The mechanistic sequences may describes as follow: the addition of H 2 O 2 to the catalyst [Graphene-Graphite] surface which includes different oxidation states of carbon (4± ä) we will use symbol M +n which indicate to average oxidation state on the carbon catalyst surface which reacts with H 2 O 2 forming ì 2 bound peroxide, which stabilized by hydrogen bonding [10] [11] [12] forming activated complex [C*] that finally reacts rapidly reversibly with substrate carbaryl herbicides oxidizing it as described in equation (2) .
Order of the reaction
The order of reaction is evaluated by application the conditions of pseudo-first order reaction by keeping H 2 O 2 in large excess and consequently, the overall reaction can be expressed as shows in Eq.(3 ... (5) According to the first order reaction condition a plot between in(A t -A 0 ) and time was constructed giving straight lines (Fig.3 a,b ) that the efficiency of trapping is remarkably increased at strong acidic (88%) and strong basic medium ( 77% ) which confirms that efficiency of organic herbicide capture ( carbaryl ) is catalysed by both of H + and OH -that means it could proceeds at acidic or basic conditions . From this plot, the activation enthalpy was found to be ΔH* = -314.6 KJ/mol & ΔG* = 51.4 KJ/ mol and ΔS* = 58.8 J/mol K. These thermodynamic activation parameters help to understand and support the proposed catalytic oxidative mechanism enhancing us to estimate how much the ease of such these reaction to occur spontaneously [15] [16] [17] [18] [19] .
Fig. 5: Arrhenius plot for degradation of Carbaryl with G1-G2 catalyst
